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I. The r e l a t i o n  between s t r u c t u r e  o f  e p i t a x i a l  f i l m s  and s u r f a c e  and 
i n t e r f a c i a l  ene rg ie s  ( A .  K.  Green and E. Bauer) .  

The experiments on t h e  ep i taxy  o f  f .c .c .  metals on a l k a l i  h a l i d e s  
i n  u l t r a h i g h  vacuum descr ibed  i n  t h e  two previous  r e p o r t s  had demonstrated 
t h e  s t r o n g  in f luence  of t h e  su r face  cond i t ion  on t h e  nuc lea t ion  ra te  and 
t h e  coalescence p rocesses ,  b u t  had shown l i t t l e  in f luence  on t h e  o r i e n t a -  
t i o n  of  t h e  n u c l e i .  On t h e  o the r  hand, previous s t u d i e s  of  t h e  growth o f  
a l k a l i  h a l i d e s  on a l k a l i  h a l i d e s  (A.  K .  Green and E. Bauer, J .  Appl. Phys. 
- 37, 917 (1966) ) i n  ord inary  vacuum had i n d i c a t e d  t h a t  t h e  su r face  condi- 
t i o n  as determined by t h e  r e s i d u a l  gas  environment in f luenced  t h e  o r i e n t a -  
t i o n  of t h e  n u c l e i .  I n  o rde r  t o  e l u c i d a t e  t h e  in f luence  of t h e  s u r f a c e  
cond i t ion  on t h e  nuc lea t ion  process an e f f o r t  was mzde w i t h i n  t h i s  r e p o r t  
pe r iod  t o  s tudy  t h e  nuc lea t ion  of N a C l  on N a C l  depos i ted  s imultaneously 
on to  s u r f a c e s  c leaved  i n  u l t r ah igh  vacuum and cleaved i n  a i r .  
ments were performed i n  t h e  u l t r ah igh  vacuum e l e c t r o n  d i f f r a c t i o n  u n i t  
desc r ibed  previous ly  (see 1st Q u a r t e r l y  S t a t u s  Report ) . 
s h i e l d i n g  w a s  n o t  p o s s i b l e  due t o  spece  l i m i t a t i o n s  and outgass ing  proved 
t o  be a seve re  problem. A s  a consequence, t h e  r e s u l t s  ob ta ined  were no t  
e n t i r e l y  reproducib le .  One of t h e  more s i g n i f i c a n t  reproducib le  r e s u l t s  
was t h a t  t h e  number of twin nuc le i  was always much l a r g e r  on t h e  u l t r a h i g h  
vacuum c leaved  s u r f a c e  than  on t h e  a i r  cleaved s u r f a c e .  This  i s  q u i t e  
s u r p r i s i n g  because t h e  formation of twinned c r y s t a l s  i s  u s u a l l y  assumed t o  
be a s s i s t e d  by i m p u r i t i e s  and should t h e r e f o r e  be more l i k e l y  on t h e  a i r  
c leaved  s i d e .  Because of  t h e  experimental  d i f f i c u l t i e s  t h e  experiments  
were te rmina ted  and w i l l  be  resumed once imFroved equipaent  and techniques  
have been developed. I n  t h e  meantime t h e  equipment w i l l  be  used f o r  f u r t h e r  
s tudy  o f  s p e c i f i c  problems i n  t h e  growth o f  gold on a l k a l i  h a l i d e s .  Experi-  
ments have been s t a r t e d  i n  another  u l t r a h i g h  vacuun system wi th  t h e  g o a l  o f  
unders tanding  t h e  gas evo lu t ion  f ron  a l k a l i  h a l i d e s  upon h e a t i n g  which has 
been claimed t o  be  a major f a c t o r  i n  t h e  ep i t axy  of  f . c . c .  metals on a l k a l i  
h a l i d e s  ( M .  Ha r sdor f f ,  So l id  S t a t e  Commun. 1, 218 (1963); 2, 133 (1964);  
2. Naturforsch.  - 20a, 489 (1965) ;  For tschr .  Miner. - 42,  250 T1966)). 

The exper i -  

Adequate r a d i a t i o n  

11. Q u a n t i t a t i v e  s t u d i e s  of  t h e  e l a s t i c  and i n e l a s t i c  i n t e r a c t i o n s  o f  
slow e l e c t r o n s  wi th  W s i n g l e  c r y s t a l  su r f aces  (J. 0 .  Por t eus )  . 
Tes t ing  o f  an e l e c t r o s t a t i c  ion  pwnp i s  now i n  progress .  Hopeful ly ,  

replacement o f  t h e  p re sen t  o i l  d i f f u s i o n  pump wi th  t h i s  u n i t  w i l l  reduce 
t h e  CO contaminat ion t o  a t o l e r a b l e  l e v e l .  
device  i s  beiEg cons t ruc t ed  t o  obta in  i n t e n s i t y  vs .  vo l t age  da t a .  ?lean- 
wh i l e ,  measurements of i n e l a s t i c  s c a t t e r i n g  from a W (1101 s u r f a c e  are i n  
p rogres s .  Angular d i s t r i b u t i o n s  as w e l l  as t h e  e f f e c t  of changing t h e  
ang le  of inc idence  are being s tud ied .  

Also,  an autornatic beam-tracking 

These measurecents m u s t  be regarded  
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as p re l imina ry ,  however, i n  view of t h e  p r e s e n t l y  inadequate  vacuum 
cond i t ions .  Some inprovements have been made i n  t h e  mathematical  method 
o f  d i f f e r e n t i a t i n g  i n e l a s t i c  s c a t t e r i n g  d a t a  i n  o r d e r  t o  observe energy 
loss peaks.  

XXI. Dete rn ina t ion  of  na tu re  and s t r u c t u r e  o f  s u r f a c e  l a y e r s  wi th  l o w  
energy e l e c t r o n  d i f f r a c t i o n  ( E .  Bauer) .  

The work on t h e  s t r u c t u r e  of SrO l a y e r s  on t h e  W C l l O )  p lane reDorted 
p rev ious ly  (see 2nd Q u a r t e r l y  Progress  Report)  had demonstrated c l e a r l y  t h e  
need f o r  a bet ter  understanding of t h e  s t r u c t u r e  and s t a b i l i t y  o f  t h e  h igh  
tempera ture  i n t e r a c t i o n  products  between oxygen and t h e  W {110) p l ane ,  o f  
t h e  s t r u c t u r e  and s t a b i l i t y  o f  t h e  i n t e r a c t i o n  products  between carbon non- 
oxide  and t h e  W {llO) p l a n e ,  and o f  t h e  i n t e r p r e t a t i o n  of low energy e lec-  
t r o n  d i f f r a c t i o n  p a t t e r n s  from superimposed l a t t i c e s  wi th  d i f f e r e n t  
o r i e n t a t i o n ,  dimensions and/or s t r u c t u r e .  
p e r i o d  w a s  t h e r e f o r e  concent ra ted  on t h e s e  t h r e e  s u b j e c t s .  The s tudy  of 
oxygen on t h e  W (110) plane  which i s  s t i l l  i n  progress  r evea led  t h a t  t h e  
h igh  temperature  phases could be a t t r i b u t e d  t o  t h e  fou r  known bulk W-0 
phases  forming t h i n  e p i t a x i a l  l a y e r s  on t h e  W (110) su r face .  It w a s  a l s o  
found t h a t  t h e  W {llO) plane  oxid izes  at room temperature  once t h e  oxygen 
coverage exceeds h a l f  a monolayer. 
up.. 
found t h a t  t h e  B phase of CO on W i s  no t  a chemisorbed l a y e r  bu t  a t h i n  
l a y e r  o f  e p i t a x i a l  W(C0) . I n  t h e  s tudy  of  t h e  i n t e r p r e t a t i o n  o f  super- 
imposed l a t t i c e s  t h e  f o l  P owing systems have been analyzed:  Ag on Cu {111), 
Ag on Cu { loo ) ,  02 on Rh {loo) ,  C on W (110) and t h e  h i g h e s t  t empera ture  
form of 02 on I{ {LlO). T h e  r e s u l t s  are p r e s e n t l y  be ing  w r i t t e n  up and w i l l  
be  inc luded  i n  t h e  next  r e p o r t .  

The e f f o r t  w i th in  t h e  l as t  r e p o r t  

The r e s u l t s  are p r e s e n t l y  be ing  w r i t t e n  
I n  t h e  s tudy  of  t h e  i n t e r a c t i o n  between CO and t h e  W {llO) p lane  it w a s  

SV. Rela t ion  between s t r u c t u r e  and e l e c t r o n  emission p r o p e r t i e s  o f  work 
f u n c t i o n  reducing l a y e r s  on W (110) p lanes  ( G .  Turner  and E. Bauer) .  

Work i s  cont inuing  on t h e  c o r r e l a t i o n  between s u r f a c e  s t r u c t u r e  and 
e l e c t r o n  emission p r o p e r t i e s  of  t h e  SrO - FJ C l l O )  system. 
are beir,g made t o  extend t h e  s t u d i e s  t o  inc lude  t h e  BaO - W {110), S r  - W {110), 
and Ba - W (110) systems. 
ment o f  i n t e n s e ,  h i g h l y  d i r e c t i o n a l  evapora t ion  sources  f o r  t h e  a l k a l i n e  
e a r t h s  and t h e i r  oxides  has  been undertaken. 
i n v e s t i g a t i n g  ins t rument  are being made t o  f a c i l i t a t e  t h e  s tudy  o f  t h e s e  
a d d i t i o n a l  systems.  A nagne t i c  d e f l e c t i o n  system and appropr i a t e  e l e c t r o n  
o p t i c s  are be ing  added. t o  t h e  U.H.V. l o w  energy r e f l e c t i o n  e l e c t r o n  micro- 
scope i n  o r d e r  t o  s e p a r a t e  t h e  inc iden t  beam from t h e  imaging beam. 
w i l l .  remove t h e  c o n s t r a i n t s  t h a t  a r e  imposed dur ing  s t r a i g h t  beam ope ra t ion  
and g r e a t l y  i n c r e a s e  t h e  c a p a b i l i t i e s  of t h e  ins t rument .  

P repa ra t ions  

As a p a r t  of t h i s  extended program, t h e  develop- 

Modif ica t ions  of  t h e  p r i n c i p l e  

Th i s  

V. Momentum exchange of atoms on well def ined  s i n g l e  c r y s t a l  s u r f a c e s  
(W. F a i t h  and E. Bauer) .  

The molecular  beam attachment t o  t h e  lov  energy e l e c t r o n  d i f f r a c t i o n  
system has  gone through a series of i n  s i t u  t e s t s  end mod i f i ca t ions  t o  
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develop t h e  optimum source and de tec t ion  geometry and cond i t ions ,  and t o  
opt imize  t h e  specimen manipulation s e t u p  (2  r o t a t i o n s  
alignment on axis). 
background r a t i o  ( f o r  the inc iden t  beam) of 1 .6  hes been obta ined ,  wi th  
a beam half-width of 8O. 

improvements i n  t h e  experimental  s e tup .  

hea t ing ,  exac t  
With argon a t  a p res su re  of h.10'8 t o r r  a peak to 

B e t t e r  r a t i o s  and half-widths  are expected wi th  

V I I .  Theory of l o w  energy e l e c t r o n  s c a t t e r i n g  (E.  Bauer).  

The phys ica l  phenomena which could reduce t h e  importance of rela- 

These a r e  t h e  P a u l i  p r i n c i p l e  and t h e  
t i v i s t i c  e f f e c t s  i n  t h e  s c a t t e r i n g  of slow e l e c t r o n s  by n e u t r a l  atoms have 
been and a r e  be ing  i n v e s t i g a t e d .  
i n f l u e n c e  of  t h e  long  range p o l a r i z a t i o n  on t h e  s c a t t e r i n g  process .  
t o  d a t e  i n d i c a t e  t h a t  t h e  two e f f e c t s  do not  s i g n i f i c a n t l y  a l t e r  t h e  qua l i -  
tative conclusions drawn e a r l i e r  (€1. N .  Browne and E. Bauer, Phys. Rev. 
L e t t e r s  16,  495 (1966); 2nd Q u a r t e r l y  S t a t u s  Repor t ) .  
needs t o T e  done t o  come t o  a f i n a l  conclusion.  

Resu l t s  

More work, however, 
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